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WHAT IS CLAIMED IS: 

A process for the synthesis of polymers selected from the group 

S 



consisting of: 



C S-^Q-j- 



Formula A 



and 



^ /m 



Formula B 



compnsmg contacting: 



(i) a monomer having repeating units, Q, selected from the group consisting 
of vinyl monomers of Structure CH2=CUV, maleic anhydride, N-alkylmaleimide, 
N-arylmaleimide, dialkyl fumarate and cyclopolymerizable monomers; 

(ii) a thiocarbonylt|iio compound selected from: 

S 



and 




Formula C 



having a chain 



Formula D 
isfer constant greater than about 0, 1 ; and 



(iii) free radicals producJed from a free radical source; and 
controlling the polydispersiW of the polymer being fomied by varying the ratio of 
the number of molecules of ki) to the number of molecules of (iii); 
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the polymer 6f Formula A being made by contacting (i), (ii)C and (iii) and 
the polymer of Formi^la B being made by contacting (i), (ii) D and (iii); 

wherein: 

Z is selected frdm the group consisting of hydrogen, chlorine, optionally 
substituted alkyl, optionally substituted aryl, optionally substituted heterocyclyl, 
optionally substituted alkylthio, optionally substituted alkoxycarbonyl, optionally 
substituted aryloxycarbonyl (-COOR"), carboxy (-COOH), optionally substituted 
acyloxy (-O2CR"), optionally substituted carbamoyl (-CONR"2), cyano (-CN), 
dialky]. or diaryl- phosphonato [-P(=0)0R"2], dialkyl- or diaryl-phosphinato [- 
P(=0)R"2], and a polyn- er chainJH^^ by any mechanism; 

T is a m-valent moiety derived from a member of the group consisting of 



optionally substituted al 



yl, optionally substituted aryl and a polymer chain; 




where the connecting moieties are selected from the group that consists of 
aliphatic carbon, aromatid carbon, and sulfur; 

Q is selected fromfhe group consisting of 

U 

CH^ 

and 

repeating units from maleic knhydride, N-alkylmaleimide, N-arylmaleimide, 
dialkyl fiimarate and cyclopdlymerizable monomers; 

U is selected from the Woup consisting of hydrogen, halogen, optionally 
substituted C1-C4 alkyl whereki the substituents are independently selected from 
the group that consists of hydroky, alkoxy, aryloxy (OR"), carboxy, acyloxy, 
aroyloxy (O2CR"), alkoxy- carbWyl and aryloxy-carbonyl (CO2R"); 



V is selected from the grou^ consisting of hydrogen, R", CO2H, CO2R", 
3 0 COR" , CN, CONH2, CONHR", c1dNR"2, O2CR", OR" and halogen; 
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R is selected from . | group consisting of optionally substituted alkyl; an 
optionally substituted saturated, unsaturated or aromatic carbocyclic or 
heterocyclic ring; optionallylsubstituted alkylthio; optionally substituted alkoxy; 
optionally substituted dialkylamino; an organometallic species; and a polymer 
chain prepared by any polymerization mechanism; in compounds C and R- is a 
free-radical leaving group th^t initiates free radical polymerization; 



10 



R" is selected from thd group consisting of optionally substituted Ci-Cis 
alkyl, C2-C18 alkenyl, aryK h^terocyclyl, aralkyl, alkaryl wherein the substituents 
are independently selected froAi the group that consists of epoxy, hydroxy, alkoxy, 
acyl, acyloxy, carboxy (and salts), sulfonic acid (and salts), alkoxy- or aryloxy- 
carbonyK isocyanato, cyano, silVL halo, and dialkylamino; 



15 



q is 1 or an integer greatar than 1 ; 

p is 1 or an integer greatei than 1 ; when p>2 then R=R'; 



m is an integer >2; and 



20 



R' is a p-valent moiety seleited from a member of the group consisting of 
optionally substituted alkyl, optionally substituted aryl and a polymer chain; where 
the cormecting moieties are selected\from the group consisting of aliphatic carbon, 
aromatic carbon, silicon, and sulflir; in compounds C and D, R'» is a free radical 
leaving group that initiates free radical polymerization. 
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2. A process according tiy 
varying the ratio of the numbtr 



Claim 1 comprising controlling polydispersity by 
of molecules of (ii) to (iii) as follows: 



(a) lower polydisrlersity by increasing the ratio of (ii) to (iii); and 

(b) increase polydispersity by decreasing the ratio of (ii) to (iii). 



3. A process according 
(iii) and obtaining a polymer 



io 



Claim 2 comprising increasing the ratio of (ii) to 
having a polydispersitj' below about 1.5. 



4. A process according tb Claim 1 comprising selecting the following 
monomer repeating unit: 




from (i). 

5. A process according to Claim 1 comprising selecting the monomer units Q 
and the value of q so that when q>l and Q is a single monomer species, then the 
polymer is homopolymer; wheh q>2 and Q is selected from 2 or more different 
monomer species in irregular stequence then the polymer is copolymer; and when 
q>2 and Q is selected from 2 oi more different monomer species in which each 
different monomer or group of jnonomers appears in a discrete sequence then the 
polymer is block copolymer. 

6. A process according to Cllaim 1 wherein the thiocarbonylthio compound is 
selected from the group consisting of: 



Ph-C— S-CH2-Ph 
(3) 



S 

Ph-C— S-CH— Ph 
CH3 

(4) 
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S CH3 
Ph-C— S-C — Ph 
CH3 

(5) 
CH2SC(S):! 

ZCS2CH2>^JL^CH2Sjb(S)Z 

11 ^ r 

2CS2CH2 i-^^ CH2S(C(S)Z 
CH2SC(slz 

(i 

Z-CS2-CH2-Q-ChUsC(S)-Z 

(») 

s 

II 



s 



s 

II 



Ph-C— S CH-OAc 
CH3 

(6) 

ZCS2CH2^^^CH2SC(S)Z 
ZCS2CH2''''^^^ CH2SC(S)Z 

(9) 

Z-CS2-C— ^_^-C— SC(S)-Z 

CH3 CH3 

(10) 



f>h-C— S CH— ^^-0CH3 
CH3 



(11) 



s 

II 



20 



CH3— C— S-CH2 Ph 

(I2S1 
CH3 

Ph-C— S-C — CdlOEt 
CH3 
(14) 

S CH3 
Ph-C— S-C — CH3 
CH3 

(16) 

S CH3 ^ 
II I /=\ 

Ph-C— S-C— CI 

CH3 

(18) 

O s 

(20) 

S CH3 
Cl-^^— C— S-C— Ph 
CH3 

(22) 



S 

CH3— & — S - CH2-COOEt 

(13) 
S CH3 

Ph-C— S-C — CN 

CH3 

(15) 

S CH3 CH3 

Ph-C — S -6 — CH2 -C — CH3 
I 

CH3 



CH3 



(17) 

S 

Ph-8 — S - CH2-^^r^ 



(19) 
S CH3 

Ph-C— S-S-C— CH, 

CH3 

(21) 

S CH3 
K y — C— S-C — Ph 

CH3 

(23) 
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S 

n 



CH3 ) 
Ph-C— S-C — CH2CH2C60H 
CN / 

(24) 



S S 
PhCH2-S — C C— S - CHjPh 




S 
II 



(25) 



PhCH2r-S — C — S — CH2Ph 
(26) 



Ph-C — S -CH2-C02-f-CH2-CH2-0 |CH3 

(28) 



and 



Pir-cj-S-C — CH2CH2C02-{-CH2— CH2— O ]-CH3 

(29) 



10 wherein Z is phenyl. 



A chain transfer agent selected from the group consisting of: 



S 

Ph-C— S- 



CH3 
C — Ph 
CH3 

(5) 
SC(S)Z 

CH2SC(S)Z 



CHi 

2CS2CH2OJ 

ZCS^„Ap^CH.SC,S,Z 

CH2!SC(S)Z 



Z-CS:^CH2-^3" 




S 

Ph-C— S CH-OAc 
CH3 

(6) 

ZCS2CH2>^,^^s^CH2SC(S)Z 

Ji T 

ZCS2CH2^'^^ CH2SC(S)Z 
(9) 

z -CS2-C —\_^-c — SC(S)- Z 
CH3 CH3 

(10) 



Ph-C— S CH—^^-OCHs 
CH3 



(11) 




S CH3 
Ph-6— S-C — CN 
CH3 

(15) 
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S 
II 



CH3 



CH3 



Ph— C--S-C — CH2-C— CH3 



S CH3 
Ph-C— S-C— ^^-Cl 



10 



15 



CH, 



(18) 

ci-^3~^ -c — P 
CH3 

(22) 

CH3 

Ph-C— S -C — CH2CH2COOH 
CN 

(24) 

S 

Ph— C— S-- 



CH3 

(17) 



S 
II 



s 

II 



9^3 



Ph-C— S-C 

CM 



wherein Z is phenyl. 

8. A polymer of the Formu 

S 



s 

Ph-C — S - CHz-^jf^ 



(19) 

„ S CH3 
\^ — C — S -C — Ph 
CH3 

(23) 
S s 
PhCH2-S— C-^^— C— S-CH2Ph 



(25) 



CH2-C02-f-CH2-CH2— O •}CH3 
(28) 



and 



CH2CH2CO^CH2— CH2— O lcH3 

n 

(29) 



Z-C-^S-(-Q^R 



20 and 





Formula A 



Formula B 
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n the 



wherein: 

Z is selected from the group consisting of hydrogen, chlorine, optionally 
substituted alkyl, optionally substituted aryl, optionally substituted heterocyclyl, 
optionally substituted alkylthio, optionally substituted alkoxycarbonyl or 
optionally substituted aryloxycarbonyl (-COOR"), carboxy (-COOH), optionally 
substituted acyloxy (-O2CR"), optionally substituted carbamoyl (-CONR"2), 
cyano (-CN), dialkyl- or diayl- phosphonato [-P(=0)0R"2], dialkyl- or diaryl- 
phosphinato [-P(=0)R"2]? aid a polymer chain formed by any mechanism; 



Z' is a m-valent 
optionally substituted alkyl 
where the connecting moie 
aliphatic carbon, aromatic 



moiety derived from a member of the group consisting of 
optionally substituted aryl and a polymer chain; 
ies are selected from the group that consistes of 
iarbon, and sulfur; 



Q is selected from the group consisting of 

u 




repeating units from maleic 
dialkyl fumarate and cyclopi)lymerizable monomers; 



and 

anhydride, N-alkylmaleimide, N-arylmaleimide, 



2 0 U is selected from the group consisting of hydrogen, halogen, optionally 

substituted C1-C4 alkyl, wherein the substituents are independently selected from 
the group consisting of hydroky, alkoxy, aryloxy (OR"), carboxy, acyloxy, 
aroyloxy (O2CR"), alkoxy-cafbonyl and aryloxy-carbonyl (CO2R"); 

25 V is selected from the droup consisting of hydrogen, R", CO2H, CO2R", 

COR" , CN, CONH2, CONHr\', C0NR"2, O2CR", OR" and halogen; 



R is selected from the gr6up consisting of optionally substituted alkyl; an 
optionally substituted saturated, unsaturated or aromatic carbocyclic or 
3 0 heterocyclic ring; optionally substituted alkylthio; optionally substituted alkoxy; 
optionally substituted dialkylamino; an organometallic species; and a polymer 
chain prepared by any polymerizatibn mechanism; R» being derived from a free 
radical leaving group that initiates fr\e radical polymerization; 
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R" is selected frdm the group consisting of optionally substituted Ci-Cig 
alkyl, C2-C1 8 alkenyh fryU heterocyclyL aralkyh alkaryl wherein the substituents 



are independently selei 
acyl, acyloxy, carboxy 



dted from the group that consists of epoxy, hydroxy, alkoxy, 
(and salts), sulfonic acid (and salts), alkoxy- or ar>'loxy- 



5 carbonyl, isocyanato, cyano, silyl, halo, and dialkyl amino; 



q is 1 or an int eger greater than 1; 



R' is a p-valent 
optionally substituted 
the connecting moietie; 



p is 1 or an integer greater than 1 ; when p>2, then R=R'; 
m is an integer] >2; and 



moiety derived from a member of the group consisting of 
^ Ikyl, optionally substituted aryl and a polymer chain; where 
are selected from the group consisting of aliphatic carbon, 
aromatic carbon, silicoA, and sulftir; R'» being derived from a free radical leaving 
group that initiates freeVadical polymerization. 



9. A polymer according to Claim 8 selected from the group consisting of 
2 0 random, block, graft, stari and gradient copolymer. 

10. A polymer according to Claim 9 having end group functionalit>'. 
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